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PabGouass mporpamma  o0meoOpa3oBaTeNbHOW  Yy4eOHOW — NUCHMIUIMHBI  «MaremaTtukay
npeHa3Ha4YeHa JJIi OCBOCHHMS OCHOBHOW mpodeccroHanbHOM oOpa3oBarenbHOil mporpammbl CITIO Ha

0a3e OCHOBHOTO 001Iero 00pa3oBaHus C MOJIYICHUEM CPETHETO O0IIeTro 00pa3oBaHusl.

PaGouass mnporpamma pa3paboTaHa B COOTBETCTBUU C: TpeOoBanusmu DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa cpeaHero oodmero ooOpazoanust (PI'OC COO);
IPUMEPHOM OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEr0 00IIEro 00pa3oBaHusl, PEKOMEHI0BaHHOM
@DenepantbHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM YyUpexJaeHHeM «®DenepanbHblii WHCTUTYT PpPa3BUTHS
oOpazoBanus» (PI'AY «PHUPO») B kauecTBEe NPUMEpPHON NpOrpaMMmbl Uil peaau3allid OCHOBHOM
npodeccuonansHoi oOpasoBarenbHOi mporpammbl CIIO Ha 6aze ocHOBHOro oOuiero oOpa3oBaHUs C

MOJIyYeHUEM CPeTHero o01ero oopazoBanusi, mpoTokoi Ne 3 ot 21 uromns 2015 r.

PACCMOTPEHO YTBEPX/IEHA
[{uknoBoii komuccuelt 0611e00pa3oBaTEIBLHOIO IIUKIIA 3am. aqupekropa o YP
U QU3UYECKON KYJIbTYPHI I'BIIOY MO JIAT
ITpoToxoa Ne «_» 20 1.

O.B. PribakoBa
[Ipencenarens LK H.A JlykameBuu « » 20 T
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[MosicHuTe/IbHASA 3aNIUCKA
[TporpamMma 061IeoOpa3oBaTeIbHON yueOHONW TUCIUIUIMHBI «MareMaTuka» npeaHa3HadeHa NI

U3y4eHUs. B MPO(ecCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3alUiX, PeaTu3yIoNINX 00pa30BaTEIbHYIO
nporpaMmy cpenHero obmero oOpa3oBaHHs B Tpefeliax OCBOCHHS OCHOBHOM NpodeccHOHaIbHOU
obpasoBarenbHoii mporpammbl CITIO (OITIOIT CIIO) Ha 6a3e OCHOBHOTO 00IIEro 0OOpa3oBaHUs TMpPH
MOJTrOTOBKE KBATHM(HIMPOBAHHBIX PA00OUYMX, CIYXKAIIUX U CIIEHUAINCTOB CPEAHETO 3BEHA.
Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH c: TpeOoBaHusIMH DenepabHOTO rocy1apCTBEHHOTO
oOpasoBarenbHOr0 cTaHjgapra cpeanero obmiero obpaszoBanus (PI'OC COO); nmpumepHONW OCHOBHOM
o0pa3oBaTeNbHOIl MporpaMMbl  CpelHero obmero oOpa3oBaHus, pexkoMmeHIoBaHHOW denepanbHbIM
TOCYJapCTBEHHBIM aBTOHOMHBIM yupekaeHueM «®DenepaiabHblii MHCTHTYT pPa3BUTUS 0Opa30BaHUS
(PT'AY «®UPO») B KauecTBe MPUMEPHON MPOTPaMMBI Ul peau3allid OCHOBHOM MPO(ECCHOHATBHON
oOpazoBarenbHoil nmporpammbl CITIO Ha 6a3e ocHOBHOro 0011ero o0pa3oBaHus C MOJIYYEHUEM CPETHEro
obmero oopazoBanus, mpoTokoa Ne 3 ot 21 uromst 2015 1.

B mporpamme coOmromaeTcsi IpPEeEeMCTBEHHOCTh € (ellepalbHBIM  TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro oOpa3oBaHWs; YYHUTHIBAIOTCS BO3PACTHBIE U
MICUXOJIOTHYECKHEe OCOOEHHOCTH IIKOJIBHUKOB, OOYyYaloOIUXCS Ha CTYNEHH OCHOBHOTO OOIEro

O6paSOBaHI/I$I, YUUTBIBAOTCA MCKIIPECAMETHBIC CBA3U.

OO01mas xapakTepucTUKA Y4e0HOI0 npeamera

Matematuka  saBisercs — (QyHIaMEHTaJIbHOM  001e00pa30oBaTEIbHONM  JTUCLUIUIMHON €O
CJIO’KUBIIMMCSI yCTOMYUBBIM COJIEPKAHUEM M OOIIUME TpeOOBaHUAMH K MOJATrOTOBKE oOyuatommxcs. [Ipu
ocsoennu mnpodeccuit CIIO u cneumansHocteit CIIO TexHuuyeckoro mpopuis mpopeccuoHaILHOrO
o0Opa3oBaHUsl MaTeMaTHKa Hu3ydyaeTrcs OoJiee YIIIyOJeHHO, Kak Mpo¢uibHas ydeOHas TUCHMIUIMHA,
YUUTHIBAIONIAs CIENU(GUKY OCBaMBaeMbIX Mpodecchii WM CcHenmuarbHOCTeH. DTO BBIpaKaeTcs B
COJIepKaHNU OOy4YeHUs, KOJIMYECTBE YacOB, BBIIEISIEMBIX Ha HM3yYEHHE OT/ACIBHBIX TEM IPOTPaMMBI,
riyOMHE UX OCBOEHHs CTy/IEeHTaMM, 00beMe U XapaKTepe MPakTHUECKUX 3aHATUH, BUIaX BHEAYIUTOPHON
CaMOCTOSITENIbHON PabOThI CTYICHTOB.

OOmrre neny u3ydeHnst MaTeMaTHKU TPAJAUIIUOHHO PEATTM3YIOTCS B YETHIPEX HAIIPABICHHSIX:

1) obmiee npeAcTaBiIeHUE 00 UAESTX U METOJAX MAaTEMAaTHKU;

2) MHTEJUIEKTyaJIbHOE Pa3BUTHE;

3) oByaieHNEe HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMH U YMEHUSIMH;

4) BocTIUTAaTEIbHOE BO3ICHCTBHE.

[Ipodunuzanus ueneir MaTeMaTHuecKoro oOpa3oBaHUS OTpa)kaeTcsi Ha BhIOOpE MPUOPHUTETOB B
OpraHu3aIy yu4eOHOU JesaTenbHOCTH o0ydaromuxcs. [t TeXHun4eckoro mpoduiisi mpopecCuoOHaIbHOTO

O6p330BaHI/I$I BLIGOp meiael cMmelaercs B nparMaTUi4CCKOM HaIpaBJICHUH, HTPCAYyCMaTpUBAOUICM



YCUIIGHWE W pacCIIUpPeHHe TNPUKIATHOTO XapakTepa H3Y4YeHHS MAaTeMAaTUKH, MPEeUMYIIeCTBEHHOM
OpHUEHTAINH Ha AITOPUTMUYECKHUI CTUITh MTO3HABATEILHOU JESTEIIEHOCTH.

N3yyenne MaremMaTHKH Kak MNpoQMIbHON 0011eobpa3oBaTeibHON Y4eOHON IHUCLUIUIMHBI,
yuHuThIBaroIei cnenuduky ocBamBaeMbix cTyneHTamu npodeccuit CIIO wmm cnermumansHOocTH CIIO,
oOecrnieunBaeTcs:

* BEIOOPOM Pa3JIMYHBIX OJXO/I0B K BBEIEHUIO OCHOBHBIX MOHSTHIA;

* opMUPOBAHHEM CHUCTEMBI YUEOHBIX 3a/laHui, oOecnieunBarouX d(H(HEKTHBHOE OCYIIECTBICHUE
BbIOpaHHBIX 1IEJIEBBIX YCTaHOBOK;

* o0oramieHHeM CHEKTpa CTHJIeH y4eOHOH NesATeNIbHOCTH 3a CUeT COTJIaCOBAHMS C BEIyIIMMU
NeSITeIbHOCTHBIME ~ XapaKTePUCTUKaMU BBIOpaHHON mnpodeccun / crnenuanbHoctd. [IpodunbHas
COCTABJISAIONIAs OTPAXKAETCS B TPEOOBAHUAX K IMOATOTOBKE OOYYAIOIINXCS B YACTH:

* 001l cucTeMbl 3HAHMIA: CO/IepKaTeIbHbIe MPUMEPhl UCIOIH30BAHUS MATEMAaTUYECKUX UACH U
METOJIOB B MPO(PECCUOHATBHON AEITETbHOCTH;

* YMEHHUH: pa3Iiuue B ypOBHE TPEOOBAHUH K CIIOKHOCTH MPUMEHSEMBIX aITOPUTMOB;

* MPAaKTHYECKOTO MCIIOJIB30BaHUS TMPHOOPETEHHBIX 3HAHUKW M YMEHUW: HWHIUBUAYAILHOTO

yqe6Hor0 OIIbITa B IIOCTPOCHHUHN MAaTCMATHYCCKUX MOHGHGﬁ, BBIIIOJIHCHUH UCCIICA0BATCIbCKHUX ITPOCKTOB.

MecTo yueOHO# JUCHMILUIUHBI B Y4e0OHOM ILIaHE
[Ipu peanuzanuu copepikaHusi 00IMEO00pa30BaTeIbHON YYeOHOU MUCIMILIMHBI «MaTteMaTrkay B
npenenax ocBoeHus: oopazosarensHoro nukia OITOIT CIIO (ITTIKPC, IIICC3). na 6a3e OCHOBHOTO
o011ero o0pa3oBaHus ¢ MOJTYUYEHUEM CpPeAHEro o01ero oOpa3oBaHus MaKkCUMalbHas ydeOHas Harpyska
CTYZICHTOB COCTaBJISIET:
no cnenuanbHocTsIM CIIO TexHumyeckoro mnpoduis — 274 waca. U3 Hux — ayauropHas
(o0s3aTenbHast) Harpy3Ka o0yJaroImuxcs, BKIo4das JJaboparopHsle paboTsl, — 274 yaca.
Iliianupyembie pe3yabTaThl H3YUYEHHSI KyPCa MATEMATHKHU

OcBoeHue COACPIKAHUSA y‘Ie6HOI7I JUCHUILIMHEL «MaTteMaTUKn obecneunBaeT JOCTHIXXCHHC

CTyACHTAMH CICAYIONIUX PE3yJabTaTOB:

JIUYHOCMHDBIX .
- C(l)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'ICHI/Iﬁ 0 MAaTCMAaTUKC KaK YHHBCPCAJIbBHOM SA3BIKC HAYKHU, CPCACTBC
MOACIINPOBAHUA SIBIICHUH U IponeccoB, UACIAX U MECTOAAX MATCMATUKHU
— TIOHUMAHHC 3HAYMMOCTHU MATCMATUKU JJII HAYYHO-TCXHUYCCKOTO IIpOorpecca, C(bOpMI/IpOBaHHOCTL
OTHOIICHHUA K MAaTCMaTHUKEC KaK K YacCTHu O6H.I€‘-ICJIOB€‘ICCKOI71 KYJIbTYpbl 4€pC3 3HAKOMCTBO C

WCTOpHUEN pa3BUTHS MAaTEMaTUKH, YBOJIIOLIIMEH MaTEMATHYECKUX UJIEH;



— pa3BHUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AalTOPUTMUYECKOU
KyJIbTYpbl, KPUTHUYHOCTH  MBIIUJICHUS] HA  ypOBHE, HEOOXoAMMOM s Oynayiuei
po(hecCHOHATTLHOM e TEIILHOCTH, JUISI TPOJIOJIKECHHSI 00pa30BaHUs U cCaMO00pa30BaHUS;

— OBJAJICHUE MATEeMAaTUYCCKUMHU 3HAHUSAMHU U YMCHHUSIMH, HEOOXOJMMBIMU B TIOBCETHEBHOM KU3HH,
JUTSE OCBOCHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JAUCIHUILINH U JUCIHUIUIMH TPOPECCHOHATBHOTO
[UKJIA, JJIs TIOTy4YeHHsI 00pa30BaHMsI B 00JIACTAX, HE TPEOYIOIMUX yTIyOJICeHHONH MaTeMaTHIECKON
MOJITOTOBKH;

— TOTOBHOCTb U CIHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE€ CaMO0Opa30BaHUIO, Ha MPOTKEHUU
BCEH KU3HU; CO3HATEIbHOE OTHOLICHHE K HEMIPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHON
npodeccnoHanbHOM U 0OLIECTBEHHOMN AESITeTbHOCTH;

— TOTOBHOCTH U CIOCOOHOCTH K CAMOCTOSITEITbHOW TBOPUYECKOM M OTBETCTBEHHOM JESITEILHOCTH;

— TOTOBHOCTHh K KOJUICKTUBHOW pabOTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B 00pa30BaTEIHHOM,
OOLIECTBEHHO  MOJIE3HOM, y4eOHO-UCCIIEOBATENLCKON, TPOEKTHOM H  JAPYruX  BUAAX
JESITCIIBHOCTH;

— OTHOIIEHHUE K MPOo(ecCHOHATBEHOMN AeITeTFHOCTH KaK BO3MOKHOCTH YYaCTHsI B PCIICHUU JTHYHBIX,

06HI€CTB€HHI)IX, ToCyJapCTBCHHBIX, O6IIIeHaHI/IOHaJH)HI)IX HpO6JI€M;

MemanpeomMemHnuix:

—  YMEHHE CAMOCTOSATEIBHO ONPENENIATh LUEIU ACATCIBHOCTA U COCTABIATh IIJIaHbI NEATECIBHOCTH;
CaMOCTOATENIBHO  OCYIIECTBIIATb, KOHTPOJHPOBAaTb U  KOPPEKTUPOBATH  JCATEIbHOCTD;
HCIIOJIB30BAaTh BCE BO3MOJKHBIE PECYPCHI I JTOCTHKEHMS IOCTABJICHHBIX LIEJIEH W pealn3aluu
IJIAHOB JIESITENIbHOCTH;, BBIOMPATh YCIIEUTHbIE CTPATETUH B Pa3IMUHbIX CUTYaIUsX;

—  YMEHHe IPOJYKTHUBHO OOLIaThCsA M B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHOM /I€ATENIHOCTH,
YUUTHIBATh MO3UIMU JPYTUX YYACTHUKOB JI€ATEIbHOCTH, 3 (PEKTUBHO pa3peiiaTh KOHPIUKTHI;

— BIAJeHME  HaBbIKaMM  II03HABaTEJNbHOM,  Yy4eOHO-HCCIIEOBATENLCKOM M MPOEKTHOM
NEeSTeIbHOCTH,  HaBbIKAMU  pa3pellieHus IpodsieM;  CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOATEIIBHOMY IIOMCKY METOIOB PELICHUS MPAKTHUYECKUX 3a4ad, MIPUMEHEHUIO Pa3IMYHBIX
METOJ0B II03HAHUS;

— TOTOBHOCTb U  CHOCOOHOCTP K  CaMOCTOSITENIbHOM  MH(OpPMalMOHHO-IT03HABATEIbHON
NeSITeNbHOCTH, BKJIIOYAsi YMEHUE OPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHUKAX HHPOpMALUH,
KPUTHYECKH OIICHMBATh W MHTEPHPETUPOBATH HHPOPMAIUIO, MOIYYaeMyl0 U3 Pa3IndHbIX
HMCTOYHHUKOB;

—  BIAJCHHUE A3BIKOBBIMU CpPEICTBAMM: YMEHME SCHO, JIOTUYHO M TOYHO HU3JIaraTb CBOK TOYKY

3pCHUA, UCTI0JIB30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,



BJIaJICHHE HABBIKAMU IO3HABATEIbHOM pe(EeKCHM KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUH U
MBICIIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMMW, TPAHMIl CBOETO 3HAHUS U HE3HAHMI,
HOBBIX II03HABATEJIbHBIX 33J1a4 U CPEICTB Ul X JOCTHKCHUS;

LEJIEYyCTPEMJIEHHOCTh B IIOMCKAaXx WM NPUHATUU PEUIEHUM, COOOpa3sUTEIbHOCTh M HMHTYMIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHHI; CHOCOOHOCTh BOCIPUHHMATH KpacoTy U

TFapMOHMIO MUPA;

npeoMemubIx:

c(OpMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKE KaK 4acTH MHUPOBON KYJBTYphl U O MecTe
MaTeMaTUKHd B COBPEMEHHOW IUBWIIM3AIMM, O CIIOCO0aX OMHCAHMS HAa MAaTEeMAaTUYECKOM SI3bIKE
SBJICHUH peaJbHOIO MUPA;

c(OPMHPOBAHHOCTh MPEACTABICHUH O MATEeMAaTHYECKUX TMOHATUAX KaKk O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, MO3BOJIIIOIIMX ONMCHIBATE U U3y4aTh Pa3HbIE IIPOLIECCHI U SIBICHUS;
ITIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITIOCTPOEHUsI MATEMATUYECKUX TEOPUH;

BJIQJICHUE METOJaMHU JIOKAa3aTeIbCTB M QITOPUTMOB pPEIICHUS, YMEHUE WX MPUMEHSTH,
IIPOBOJIUTH JOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

BJIQJICHUE CTaHAAPTHBIMU [PUEMaMU pPEIICHUS PAlMOHAIBHBIX M  HpPpPalUOHAIbHBIX,
IIOKA3aTENIbHBIX, CTCIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHMM M HEPABEHCTB, HX CHUCTEM;
HCII0JIb30BAaHNUE TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM 4YMCJIE JUIsl IOUCKA IIyTH PEUICHUs U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUN U HEPABEHCTB;

c(OPMHPOBAHHOCTh ~ TIPEJICTABICHUI 00 OCHOBHBIX TOHATHAX, HWAECIX ©  METoJax
MaTE€MaTHYeCKOro aHaJIN3a;

BJIa/ICHNE OCHOBHBIMU MOHATHUSAMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (purypax,
UX OCHOBHBIX CBOICTBax; C(OPMHUPOBAHHOCTh YMEHHS paclo3HaBaTh Ha YEepPTEKax, MOJEIAX U B
pealbHOM MHUpE reoMeTpudeckue (Urypbl; NPUMEHEHHE HW3YUYEHHBIX CBOMCTB N€OMETPHUYECKHX
buryp 1 Gopmy1 s peleHus FeOMeTPUYECKUX 3a/1a4 U 331a4 ¢ IPAKTUYECKUM COJICpKAHUEM;

c(OPMHPOBAHHOCTh MPEACTABICHUNH O MpoleccaX U SBICHUAX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, O CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B pEalbHOM MHUpPE, 00 OCHOBHBIX MOHATHIX
JJIEMEHTApPHOU TEOPUU BEPOSATHOCTEN; YMEHUN HAXOAUTh U OLICHUBATH BEPOSATHOCTH HACTYILICHUS
COOBITUI B MPOCTEMIINX MPAKTUUECKUX CUTyallMsIX M OCHOBHBIE XapaKTEPUCTHKHU CIy4YalHBIX
BEIINYWH;

BIIaJICHUE HABBIKAMU HUCTIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOrPAMM MPU PEIICHUH 3a7a4;

c(OpPMUPOBAHHOCTh MPEJACTABICHUH O HEOOXOJUMOCTH JI0KA3aTelIbCTB MpPU OOOCHOBAHHUH

MAaTEMATUUYCCKUX YTBep)KHeHI/Iﬁ " pOJIM aKCUOMATHUKU B IMTPOBCACHUHN JCAYKTUBHBIX paCCY)K}IeHI/II\/’I;



c(OpPMUPOBAHHOCTh TMOHATHIHOTO ammapaTa MO0 OCHOBHBIM pa3ieliaM Kypca MaTeMaTHKU;
3HaHUU OCHOBHBIX TeopeM, GOpMyNl U YMEHUS MX MPUMEHSATH; YMEHHUS JOKa3bIBaThb TEOPEMBI U
HAXOJIUTh HECTaHIAPTHBIE CIIOCOOBI PEIIeHNUs 33134,

c(OpPMHPOBAHHOCTh YMEHHUH MOJICIMPOBATh PEalbHbIE CUTYallMH, MCCIEI0BATH MOCTPOCHHBIE
MO/JIEJIN, HUHTEPIPETUPOBATH MOIYUYEHHBIN PE3YIIbTAT;

c(OPMHPOBAHHOCTh TPEACTaBICHUI 00 OCHOBHBIX MOHATUSAX MATEMaTHUECKOTO aHaIHM3a U UX
CBOWCTBaX, BIAJICHUE YMEHUEM XapaKTepU30BaTh TIOBeACHUE (DYHKIMIA, HCIOIB30BaHHE
MOJIYYEHHBIX 3HAHUM J1JIs1 OMMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIQJICHUE YMEHUSIMU COCTABJIEHUSI BEPOSITHOCTHBIX MOJIEJIEN 110 YCJIOBUIO 33]1a4M U BBIYUCIICHUS
BEPOATHOCTH HACTYIUICHHUSI COOBITUH, B TOM YHUCIE C IpUMEHEeHHuEeM (popMya KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEH; MCCIEIOBAHUS CIy4YalHbIX BEJIWYMH 10 HX

pacrpeeeHuo.

BbinycKHHUK Ha NPOQHIBLHOM YPOBHE NOJYYUT BO3MOKHOCTh HAYUYUTHCS:

- CB000IHO OnIEpUPOBATh MOHATUIMHU: KOHEUHOE MHOKECTBO, 3JIEMEHT MHOKECTBA,
IIOJIMHOXECTBO, IlepeceueHue, 00beIMHEHUE U Pa3HOCTh MHOXKECTB, YUCIIOBbIE MHOKECTBA Ha
KOOPAMHATHOU IIPSIMOM, OTPE30K, MHTEPBAJ, IOJyUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTOM TOYKOH,
rpaduueckoe MpeaCcTaBIeHe MHOXKECTB Ha KOOPMHATHON INIOCKOCTH;

- 3a[]aBaTh MHOXKECTBA IIEPEUYHNCICHUEM U XapaKTEPUCTUYECKUM CBONCTBOM;

- OIEPUPOBATH MOHATUAMHU: YTBEPKACHUE, OTPULAHUE YTBEPKIACHUS, UCTUHHBIE U JIOXKHBIC
YTBEP)KJICHUS, IPUUMHA, CIEJICTBHE, YACTHBIN ClIy4yail 0OIIero yTBEpKIEHUs, KOHTPIPUMED;

- IIPOBEPATH NPUHAIIIEKHOCTD JIEMEHTA MHOXKECTBY;

- HaXOJUTh NepeceyeHne U 00beIMHEHNE MHOXKECTB, B TOM YHUCIIE MPEICTaBIEHHBIX
rpaduyecKy Ha YMCIOBOM MPSAMOM M Ha KOOPAMHATHOM IJIOCKOCTH;

- IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYKACHUS ISl 000CHOBAHUS UICTUHHOCTH YTBEPKACHUM.
B nosceonesnoii srcuznu u npu uzyueHuu opy2ux npeomemos:

- WCITOJIB30BATh YMCJIOBBIE MHOKECTBA HA KOOPJAMHATHOMN NPSIMON U Ha KOOPAMHATHON
IIJIOCKOCTH JJIs1 OIIUCaHUS PEANIBHBIX IIPOLIECCOB U SIBIICHUN;

- IIPOBOJUTH JJOKA3aTEIIbHBIE PACCYKACHUSA B CUTyalUsAX IIOBCCAHEBHOM JKU3HU, IPH
pEeLIeHUH 33/1a4 U3 APYTUX NPEeaMETOB

- CB0001HO OonepUpOBaTh MOHATHAMU: HATYPAJIbHOE YHCII0, MHOKECTBO HATYPATIBHBIX
qHce, 1eJI0e YUCII0, MHOYKECTBO LEJIbIX YUCell, OOBIKHOBEHHas Apo0b, JecaTUYHas ApoOb,
CMELIaHHOE YUCJI0, PALIMOHAIIBHOE YUCIIO, MHOKECTBO PAllMOHAIBHBIX YUCEII, UPPALMOHAIBHOE
YUCII0, KOPEHB CTENEHU N, IEUCTBUTEIBHOE YUCIIO, MHOYKECTBO JIEMCTBUTENBHBIX YNCEIL,
reOMETPUYECKAsI HHTEPIIPETALNs HATYPAJIbHBIX, LIEJIbIX, PALIMOHAJIBHBIX, IEHCTBUTEIBHBIX YHCE;
- MOHUMATb U OOBSACHATH PA3HULLY MEKIY MTO3UIIMOHHON M HETTO3UIIMOHHON cucTeMaMu
3aIMCH YHCEIT;

- MEPEBOUTH YMCIIA U3 OAHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B JIPYTYIO;

- JIOKa3bIBaTh M MCIOJIb30BATh MPU3HAKH JEIUMOCTH CYMMBI U IIPOU3BEACHUS IPU
BBINIOJIHEHUH BBIYMCIIEHUN U PELICHUH 3a]1a4;

- BBITIOJIHATH OKPYTJICHHE PALIMOHAIBHBIX U UPPALIMOHAIIBHBIX YHCEIl ¢ 3aJJaHHOM
TOYHOCTBIO;

- CpaBHMBATh JIEHCTBUTENIbHBIE YUCIIA Pa3HBIMU CIIOCOOAMH;

— YHOPSA0YMBATh YKCIIA, 3alIMCAHHBIE B BUJIe OOBIKHOBEHHOM M JECATUYHOM Ipo0H, yucia,
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3aMMCaHHbIe ¢ UCTIONB30BAaHUEM apU(PMETHIECKOTO KBAAPATHOTO KOPHS, KOPHEH cTerneHu Oobiie
2;

- Haxonuth HOJI u HOK pa3ueiMu cioco6amMu ¥ MCTIIOJIb30BaTh X MPU PEIICHUH 33724,

- BBITNOJIHATH BBIYUCIICHUS U MPeoOpa30BaHuUs BBIPAXKECHU, COJIEPKAIINX ACHCTBUTEIbHBIC
YHUCIIA, B TOM YMCJIE KOPHU HATYyPAIIbHBIX CTEIICHEH;

- BBITTOJHATL CTAHAAPTHBIC TOXKIACCTBCHHBIC Hp606pa3013aH1/1;1 TPUTOHOMCTPUUCCKHX,
Jorapu(MUUECKUX, CTETIEHHBIX, UPPALIMOHAIBHBIX BHIPAKECHUH.

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:

— BBITIOJHSATH B OOBSCHATH CPABHEHHUE PE3YJIHTATOB BHIYMCICHUHN TIPU PEIICHUN
MPAKTUYECKUX 33124, B TOM YHCIIE TPUOMKEHHBIX BRIYUCIICHUHN, UCTIOIB3YsI PA3HBIE CIIOCOOBI
CpaBHEHMH;

- 3aIKChIBaTh, CPABHUBATh, OKPYTJISTH YUCIOBbIE JAaHHBIE PEATbHBIX BEJIMYUH C
KCIIO0JIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;

— COCTaBJISITh U OLICHUBATh PA3HBIMU CIIOCOOAMU YMCIIOBBIE BHIPAKEHUSI IPU PEIICHUH
MIPAKTUYECKHX 33124 U 3aa4 U3 JPYTUX YUYeOHbIX MPEIMETOB

- CB0060HO OnIepUpPOBaTh MOHATUAMU: YPABHEHUE, HEPABEHCTBO, PABHOCWIIbHBIE YPaBHEHHUS
1 HEPAaBEHCTBA, ypaBHEHUE, SIBJIAIOIIEECS CIIECTBUEM JIPYTOro ypaBHEHUsI, ypaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHusl ypaBHEHUH;

- pelaTh pa3Hble BUAbl yPABHEHUIN U HEPABEHCTB U UX CUCTEM, B TOM YHUCIIE HEKOTOPBIE
ypaBHEHUs 3-i U 4-1i cTeneHel, ApoOHO-pallMOHANIbHBIE U UPPALIMOHAJIbHBIE;

- OBJIaJIETh OCHOBHBIMU THUIIAMH 110Ka3aTEJIbHBIX, IOTAPUPMUUECKUX, UPPALIUOHAIBHBIX,
CTEIICHHBIX YPAaBHEHU U HEPABEHCTB M CTAaHJAPTHBIMHU METOIAMHU UX PEIICHUN U IIPUMEHATh UX
IIpY pELICHNH 33]1aY;

- IIPUMEHSATH TeopeMy be3y K pelIeHnIo ypaBHEHU;

- IIPUMEHATH TeopeMy Buera [uis peleHns HEKOTOPBIX YPaBHEHHM CTENIEHU BBILIE BTOPOU;
- IOHUMATh CMBICJ TEOPEM O PABHOCHJIBHBIX U HEPAaBHOCUIIbHBIX IPE0OPa30BaHUIX
YPaBHEHUH U YMETb UX JIOKA3bIBATh;

- BJIQ/IETh METOJIaMU PELIEHHs YpaBHEHH, HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH METO]
pereHust 1 000CHOBBIBATh CBOI BHIOOD;

- UCIIOJIb30BaTh METOJI MHTEPBAJIOB JUIsl PELIEHNs HEPAaBEHCTB, B TOM YHUCIe APOOHO-
palMOHAIbHBIX U BKJIIOYAOLIUX B c€0s1 MppalliOHAIbHbIE BBIPAXKEHNUS;

- pemarh anredpandeckue ypaBHEHHUs U HEPaBEHCTBA U X CUCTEMBI ¢ TapaMeTpamMu
anreOpandeckuM U rpapuyeckiuM MeTodaMu;

- BJIAJIETh Pa3HBIMUA METOJIaMU J10Ka3aTEIbCTBA HEPABEHCTB;

- pelaTh ypaBHEHUS B LEbIX YUCIIAX;

- n300paxxaThb MHOKECTBA Ha IUNIOCKOCTH, 33/JaBa€Mbl€ YPaBHEHUSIMHU, HEPABEHCTBAMHU U UX
CHUCTEMAaMHU;

- CBOOOJTHO MCIMOJIb30BaTh TOXX/IECTBEHHBIE IPE0OPa30BaHUs MPH PEILICHUH YpaBHEHUN U
CUCTEM ypaBHEHUI

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

- COCTaBJIATh U PEIIATh YPaBHEHNUs, HEPABEHCTBA, MX CUCTEMBI IIPU PEILIEHUU 3a7a4 APYTUX
y4eOHBIX TIPEIMETOB;

- BBITNOJIHATH OLEHKY MPaBIONOA00US pe3yIbTaTOB, MOIYYaeMbIX MPU PEUICHUH Pa3IN4HbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPHU PELICHUH 3a/1a4 IPYTUX YUEOHBIX MPEAMETOB;

- COCTaBJISITh U pelIaTh YPaBHEHUS U HEPABEHCTBA C MapaMeTpaMHU MPH PEICHUH 3a]1a4
JPYTUX Y4eOHBIX IPEAMETOB;




- COCTaBIIAITh YPAaBHEHUE, HEPABEHCTBO MJIM X CHCTEMY, OIIMCBIBAIOIINE PEAIBHYIO
CUTYaLMIO WIK NPUKIAJHYIO0 3a]1a4y, UHTEPIPETUPOBATh IIOJYyUYEHHBIE PE3YJIbTAThI;

- HCI0JIb30BaTh IPOrPaMMHBIE CPEJICTBA IIPU PEILIEHUH OTJENIbHBIX KJIACCOB YPABHEHUN U
HEPABCHCTB

- Brnaners NoHATHAMU: 3aBUCUMOCTb BEIMUYUH, (DYHKIMS, apIyMEHT U 3HaueHue QyHKIHH,
00J1aCTh ONpEeIeNCHUSI U MHOXKECTBO 3HaYCHUN (PYHKINH, rpaduK 3aBUCUMOCTH, TpaduK QyHKINH,
HYJU (QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHUE HAa YMCIOBOM IIPOMEXKYTKE,
yObIBaHHE HA YHCIOBOM MPOMEXKYTKE, HAUOOIIbIIIee U HAUMEHbIIee 3HaUCHHE (DYHKIIMK Ha
YHCIIOBOM IIPOMEXYTKE, TepuoandecKas QyHKIMsL, IEpUOJl, YeTHAs U HeYeTHas! (PYHKLUHU; YMETh
MPUMEHSTH 3TH MOHATHUS TIPU PEIICHUH 3a]1a4;

- BJIAJICTh MMOHATUEM CTENIeHHas! (PYHKIIUS; CTPOUTH €€ TpayK U YMETh IPUMEHSITH CBOICTBA
CTETeHHON (PYHKIIMU MPH PEIICHUH 331a4;

- BJIAJICTh MOHATUSAMH MOKa3aTeNbHas (PyHKIUS, SKCIOHEHTA; CTPOUTh UX T'papUKH U yMETh
IIPUMEHSATh CBOICTBA OKA3aTeNbHON (PYHKIMM [TPU PELLICHUHU 3a7ay;

- BJIAJICTh MTOHATHEM JlorapupmMudeckas GyHKIUS; CTPOUTH ee rpaduK U yMETb IPUMEHATh
CBOMCTBA JIorapu(pMUIECKO (PyHKIINH MTPH PELICHUHN 33/1a4;

- BJIAJICTh MMOHATUSMHU TPUTOHOMETPHUECKUE (PYHKIIUH; CTPOUTH UX Ipa)uKu ¥ YMETh
IPUMEHSATh CBOICTBA TPUTOHOMETPUYECKUX (PYHKIUI MTPU pEeLIeHUH 3a/ay;

- BJIAJICTh MMOHATHEM 0OpaTHas GYHKIMS; IPUMEHSITh 3TO MOHATHUE ITPU PELICHUHU 3a/1ay;

- HOPUMEHSATH [IPU PELICHUH 331a4 CBOMCTBA (DYHKIMNA: YETHOCTD, IEPUOAUYHOCTD,
OTPaHUYEHHOCTH;

- NPUMEHSTH MIPH PELICHUH 33134 MPeoOpa3oBaHus rpapuKoB (PyHKITHIA;

- BJIAJICTh MMOHATUSAMH YUCIIOBAS MOCIIEIOBATEIBHOCTD, apU(METHUECKAs U TEOMETPHUECKAs
MIPOTPECCHUS;

- NPUMEHSTH MIPH PEIICHUH 33a4 CBOMCTBA U MPU3HAKU apU(PMETHUECKON U
reOMETPUYECKON MPOrPECCUid.

B nosceonesnoti srcuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

- OTIpeNeNATh 1O TpadrKaM 1 UCTIONB30BaTh ISl PEIICHHS TPHUKIIAIHBIX 33/1a4 CBOMCTBA
peaJIbHBIX MIPOLIECCOB U 3aBUCUMOCTEH (HanOobIINe U HAUMEHbIIINE 3HAYEHUS, TPOMEKYTKH
BO3pacTaHMs U yObIBaHUS (PYHKIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, ACUMIITOTHI, TOUKU
neperu6da, nepuoi U T.11.);

- MHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYAlUH;.

- ONpeAeNATh N0 rpadukam NpOCTEUINE XapaKTEPUCTUKN TEPUOJUUECKUX MPOIIECCOB B
OMO0JIOTHMH, SKOHOMUKE, My3bIKe, PAMOCBSI3U U JIp. (AMIUIMTY /1A, IEPUOA U T.I1.)

- Brnanets moHsTHEM OECKOHEUHO YOBIBAIOIIASl TEOMETPUUYECKASI IPOTPECCHUS I YMETh
MIPUMEHATH €T0 MPU PEIICHUH 33724,

- MIPUMEHSTD JJIsl PEIICHUS 3a/1a4 TEOPUIO TIPEJIETIOB;

— BJIAJIETh MOHATUIMH OESCKOHEYHO OOJIbIINE U OECKOHEYHO MaJjble YUCIOBEIE
MOCIIEI0BATEIHLHOCTH U YMETh CPaBHUBATH OECKOHEUHO OOJIbIITNE i OECKOHEUHO Majibie
IOCJIEJOBATEIHLHOCTH;

- BIIAJICTh TIOHATUSAMU: TPOU3BOHAS (PYHKIIMH B TOUYKE, TPOU3BOAHAS (QYHKIIUH;

- BBIUHCIISATH MPOU3BOIHBIE dJIEMEHTAPHBIX (YHKIUI 1 UX KOMOWHAIUI;

- UCCIIe0BaTh (PYHKIIMM HA MOHOTOHHOCTh U AKCTPEMYMBI;

- CTPOUTH TpapUKU U MPUMEHATH K PEIICHUIO 33724, B TOM YHCIIE C TapaMeTPOM;

- BJIQ/ICTh IOHITHEM KacaTelbHas K TpaduKy GYHKIMH U YMETh IPUMEHSITh €r0 MpH
peleHuy 3a1ay;

- BIIAJICTh IOHATHSIMU TIepBOOOpa3Hast PYHKITHS, ONPE/ICTICHHBIN HHTETPAT,

— npuMeHsTh Teopemy HproTona—JIeliOHuIa 1 ee clieICTBUS ITIs1 PEIICHHS 3aa9.
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B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux y4eOHulx npeomMemos:

- pelaTh NpUKIJIAAHbIE 3aa4i U3 OUOIOTHH, (PU3UKU, XUMHUH, SKOHOMHKH U IPYTHX
MPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapPaKTEPUCTUK ITPOLIECCOB;
- MHTEPIPETUPOBATH MMOJTYUYEHHBIE PE3YJIbTaThI

— OnepupoBaTh OCHOBHBIMHU OITUCATEIBHBIMH XapaKTEPUCTUKAMU YHCIOBOTO HAabopa,
MOHATHEM I'eHepaibHasi COBOKYITHOCTh M BBIOOPKOH U3 Hee;

- OIEepUPOBATH MOHATUSIMU: YACTOTA U BEPOSITHOCTh COOBITHSA, CyMMa U IIPOU3BEICHUE
BEPOSITHOCTEH, BBIYUCIISATH BEPOSATHOCTH COOBITHI Ha OCHOBE MO/ICYETA YMCIIa UCXOJIOB;

- BJIAJICTh OCHOBHBIMU MOHATHSIMHA KOMOWHATOPUKH U YMETh UX MPUMEHSATH MPH PEILICHUH
3a/1a4;

- UMETh MPEJCTaBlIeHnE 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

- MMETh MPEACTABICHUE O JUCKPETHBIX U HEMIPEPBIBHBIX CIIyYalHBIX BEIUYMHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTH CITyYalHbIX BEJINYUH;

- MMETh MPEACTaBICHUE O MATEMATUYECKOM OXKUJAHUU U JUCIEPCUU CITyYalHbIX BEJIHYUH;
- MMETh MPEACTaBICHUE O COBMECTHBIX PACIPEACIICHUIX CIy4YalHbIX BEIHYNH;

- MOHUMATh CyTh 3aKOHA OOJBIINX YHCET U BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;
- MMETh MPEACTaBICHUE O HOPMAIBHOM PacIpelesIEHUU U TpUMEpPax HOPMaJIbHO
pacIpenesIeHHbIX CIIy4aliHbIX BEJIUYMH;

- MMETH NPEACTaBICHUE O KOPPEISLUM CIIy4aiiHbIX BEJTUYMH.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- BBIYUCIISATH WIIN OLICHUBATH BEPOSATHOCTH COOBITHIA B pEalIbHOM JKU3HH,
— BBIOMPATHh METOJIbI MOJIXOSIIIETO MPEACTABICHHS M 00PaObOTKH JIAHHBIX

- Pemate pa3Hble 3a/1a4i NOBBIIIEHHON TPYAHOCTH;

- AHAIN3UPOBATh YCIOBUE 33]1a4l, BEIOUPATh ONTUMAJIbHBIN METO/1 PEILICHUs 3a1auH,
paccMmarpuBasl pa3JIMuHbIe METO/IBI;

- CTPOUTH MOJEJIb PEIIECHUS 3aja4, IPOBOJUTD JOKA3aTEIbHbIE PACCYKICHHUS IIPH PELICHUN
3a/1a4y;

- peatsb 3a1auu, Tpelyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBHMA, BBIOOpa
ONTHUMAJILHOTO PE3yJIbTaTa;

- AQHAIM3UPOBATh U UHTEPIPETUPOBATH MOJYyUYEHHBIE PEILIEHUS B KOHTEKCTE YCIOBUS 3aauH,
BBIOMPATH PEIICHNUs], HE IPOTUBOPEYAIe KOHTEKCTY;

- NEePeBOJIUTH MPH PEILICHUH 3a7auil MH()OPMAIMIO U3 OJHOM (HhOPMBI 3aITUCH B JAPYTYIO,
HCIOJIb3YSl IPU HEOOXOIUMOCTH CXEMBbI, TaOJIUILIbI, TPaUKH, TUarPaMMBI.

B nosceonesnoii srcuznu u npu uzyuenuu Opy2ux npeomemos:

— pelIaTh MPAKTHYCCKUC 3aJa9U U 3a1da9U1 U3 APYTUX MpeaAMCTOB

- Bnazers reomeTpryeCKMMH MOHATUAMY IIPU PELIEHUU 33124 U IPOBEACHUN
MaTeMaTUYECKUX PaCCyKICHUN;

- CaMOCTOSITENIbHO (hOPMYITUPOBATH ONPEAEICHUS T€OMETPUYECKUX (PUTYP, BBIABUTATh
TUIOTE3bI O HOBBIX CBOMCTBAX U MPHU3HAKaX Nr€OMETPUUECKUX (PUTYP U 0OOCHOBBIBATH MIIH
OIpoBepraTh Ux, 0000IIaTh WM KOHKPETH3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax (uryp,
MIPOBOJMTH B HECIOXKHBIX CITydasix KiaccuPukanuio Guryp rno pa3indHbIM OCHOBAaHUSM;

- HCCJIEIOBATh YEPTEXH, BKIIOYasi KOMOMHAIMK (PUTyp, U3BIEKAaTh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(GOPMAIINIO, TPEACTABICHHYIO Ha YepTexkax;

- pemars 3aa4i reOMETPUUECKOr0 COAEPKAHNS, B TOM YUCJIE B CUTYalMsIX, KOT[a aITOPUTM
pEIIeHUs He CIIEAYET SIBHO M3 YCIIOBHSI, BHIIOJIHATh HEOOXOAMMBIE JIJIsl peLIeHUs 3a7auu
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JIOTIOTHUTEIBHBIE TIOCTPOCHUS, HCCIIEA0BATh BOZMOKHOCTh IIPUMEHEHUS TeopeM U (OpMYIT JIs
peIeHHs 3a]1a4;

- yMeTh (POPMYIIHPOBATH U JOKA3bIBATh T€OMETPUICCKHIE YTBEPIKIACHUS;

- BJIAJICTh MOHITUSMHU CTEPEOMETPHH: MIPH3Ma, TIApAIICIISITUIIC]], TUPaMUIa, TETPAdIP;

- UMETb MPECTABICHHUS 00 aKCHOMaX CTEPEOMETPUU H CIICJCTBHUSAX U3 HUX U YMETh
MPUMEHSITh UX TIPU PEIICHUH 3a/1a4;

- YMETh CTPOUTH CEYCHUS MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3IMYHBIX METOIOB, B TOM
YHCJIe U METOJIa CIIC/IOB;

- UMETh MPECTABICHUE O CKPEIIUBAIOIINXCS MPSIMBIX B IIPOCTPAHCTBE H YMETh HAXOIUTh
YTOJI ¥ PACCTOSIHUE MEKIY HHUMU;

- NPUMEHSTH TEOPEMBI O TTAPAIUICTLHOCTH MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE TPU
pElICHUH 33]1aY;

- YMETh MPUMEHSTH MapajlIeIbHOE IPOSKTUPOBAHUE ISl U300paxkeHus Gpuryp;

- YMETh MPUMEHSTH MEPIEHANKYISIPHOCTH MPSMOU U MJIOCKOCTH MPHU PEIICHUH 3a/1a4;

- BJIQJICTh MOHITHSIMH OPTOTOHAIBHOE MPOCKTUPOBAHUE, HAKIIOHHBIC M UX TPOCKITUHU, YMETh
MPUMEHSTH TEOPEMY O TPEX MEPIICHAUKYIISIpaX MPU PEIICHUH 3a/1a4,

- BJIJICTh MOHSTUSAMU PACCTOSIHHE MEXKIY (GUTYpaMU B POCTPAHCTBE, OO
MEPICHIUKYIISIP ABYX CKPEIIUBAIONIUXCS MPSMBIX M YMETh IPUMEHSATh UX NP PEIICHUN 33]1aY;

- BJIQJICTh IOHSITHEM yTOJI MEXKIY MPSIMOH ¥ IJIOCKOCTHIO U YMETh MIPUMEHSITH €TI0 TIPH
pEIICHUH 33]1aY;

- BJIQJICTh IOHITHSMH JIBYTPAHHBIN YTOJI, YTOJ MEXKIY TIOCKOCTSMU, MIEPIICHIUKYIISIPHBIC
TUIOCKOCTH ¥ YMETh IIPUMEHSITh UX MIPU PEIICHUU 3a/1a4;

- BJIJICTh MMOHATUSAMU MPU3Ma, TApaJLICIICIUIIC]] K TPUMEHSITh CBOMCTBA Napalielieuiea
IIPY PEIICHUH 33]1aY;

- BJIQJICTh TIOHSITHEM MPSIMOYTOJIBHBIN TapajlIeICIHUIIe]] U IPUMEHSTh €T0 MPU PEIICHUH
3ajau;

- BJIAJICTh MOHSATUSAMU MUPAMUIA, BUIBI ITHPAMH]I, JIEMEHTBI IIPABUIBHOW MTUPAMUJIBI U
YMETh MPUMEHSTH X TIPH PEIICHUH 3a7a4;

- UMETH TPEJICTABIICHUE O TeopeMe Diliepa,IpaBUIbLHBIX MHOTOTPAHHUKAX

- BJIQJICTh TTOHSITHEM TUIOIIAIA TTOBEPXHOCTEH MHOTOIPAaHHUKOB U YMETh MIPUMEHSTD €0 TIPH
pEIIeHNH 33]1aY;

— BJIQ/IETh MOHITUSMHU TeJa BparieHus (UIMHIP, KOHYC, Iap U cdepa), UX ceueHUs U yMETh
MPUMEHSITh UX TMPU PELICHUH 3a/1a4;

— BJIQ/IETh MOHATUSIMH KacaTeJIbHbIe MIPSIMbIE U MNIOCKOCTU U YMETh IPUMEHSAThH U3IPH
pEIICHNH 33]1aY,

- UMETh TPEJICTABIICHUS O BIIMCAHHBIX U OMMMCAHHBIX cPepax v yMEeTh MPUMEHSTh UX TIPH
pEIIeHNH 33]1aY;

— BJIQ/IETh MOHIATUSIMH 00bEM, 00bEMbI MHOTOTPAHHUKOB, TEJI BPAIICHUS U IPUMEHSThH UX
MIPY PEIICHNUN 33]1aY;

- UMETH TPEJICTABIICHUE O Pa3BEPTKE MIIMHAPA U KOHYCA, IO TOBEPXHOCTH [IUIHH]IPA
Y KOHYCa, YMeTh IPUMEHAThH UX MPH PEIICHUN 33]1aY;

— UMETh MPEJICTaBICHUE O TJIoaau chepbl U YMETh IPUMEHSThH €ro IPH PEelIeHUH 3a1a4;

— YMETh peliaTh 3a/la4i Ha KOMOMHAIIMA MHOTOTPAaHHUKOB M T€J BPAICHHUS,

- UMETh TPEJICTABIICHUE O TTOJI00MH B TPOCTPAHCTBE M YMETh PEIIaTh 3a7a4i Ha OTHOIIICHUE
00BEMOB U TUIOIIA/Iel TOBEPXHOCTEHN MOJOOHBIX QUTYD.

B nogceonesnotl sHcuznu 1 npu u3yyeHuu Opyeux npeomemos.

- COCTaBJISITh C UCIIOJIb30BAHUEM CBOICTB r€OMETPUYECKUX (DUTYp MaTeMaTUYECKUE MOJIENIN
JUISL pelleHus 3a/1ad IPAKTUYECKOro XapaKkTepa U 3a7a4 U3 CMEKHBIX JUCLUIUIMH, UCCIIEI0BATh
ITOJTYYEHHBIE MOJIEIN U UHTEPIIPETUPOBATh PE3YJIHTAT

- Bnagers noasatusamu BCKTOPBI U KX KOOPAWHATHI;
— YMCTb BBIIIOJHATH ONICpAl HAl BEKTOPAMU,
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- VICTIOJIb30BATh CKAIISIPHOE MTPOU3BE/ICHHE BEKTOPOB NP PELICHHUH 3a/1a4;

- IPUMEHSTh YPaBHEHHE IUIOCKOCTH, (GOPMYITy PaCCTOSHHS MEXIy TOUYKaMH, ypaBHCHHUE
cdepsl IpU peLIeHUH 3a7ay;

- HNPUMEHSTh BEKTOPBI © METOJ] KOOP/AWHAT B IIPOCTPAHCTBE NP PEILICHUU 3a1a4

- HNmeTs MMpEaACTaBJICHHUEC O BKJIAJIC BHIAAOIINXCS MATCMATHKOB B PA3BUTHUC HAYKHU,
— IOHUMAThb POJIb MATCMATUKHU B Pa3BUTUHU Poccun

- Hcnonb30BaTh OCHOBHBIE METO/IbI I0KA3aTENILCTBA, IPOBOIUTH 10KA3aTEIbCTBO U
BBINOJIHATD OIIPOBEPKEHUE;

- IIPUMEHATh OCHOBHBIE METO/IbI PEILICHUS] MAaTEMaTUYECKUX 33/1a4;

- Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE XapaKTEPU30BaTh KPAcoTy U
COBEPIIEHCTBO OKPY’KaIOIIEro MUpa U NpOU3BEICHUI UCKYCCTBa,

- HNPUMEHSATH [IPOCTEHIINE IPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI IIPY PELIEHNH MaTeMaTHUECKUX 3ajay;

- I10JIb30BaThCS MPUKJIAIHBIMU IIPOrPAMMaMH U IIPOrpaMMaMy CUMBOJIBHBIX BBIYMCIEHUM 1151
HCCIIeIOBaHUsI MaTEMaTHYECKUX OObEKTOB

Conep:xkaHue Kypca MaTeMaTHKH

1.1 Pa3BuTHe moHsaTHA 0 uynciae. KoMiiekcHble ynciaa
Lensie u parmoHanbHbIC Yyncia. JleficTBUuTenbHbIE Yncia. Komniekchvie yucia.
Ipaxmuueckoe paboma Ne 1. Jleticmeusi Ha0 KOMNIEKCHbIMU YUCTAMU.
Tema 1.2 YpaBHeHus u HepaBeHCTBA. CHCTeMbl YpaBHeHMid U HepPaBeHCTB

JluHeiliHble ypaBHEHMsI U HEPAaBEHCTBA C OAHOW nepeMeHHOU. KBanpaTHble 1 OMKBaapaTHbIE YpPaBHEHHUS.
Teopema Buera. Pemenue cucreM HepaBeHCTB. PenieHne HepaBeHCTB BTOpPOM cremneHu. Pemenune
HEPABEHCTB METOJIOM MHTEPBAIOB. METOIbI pEIIEHUS CUCTEM YPAaBHEHUM C IBYMsI IEPEMEHHBIMU. MeTox
Kpamepa. Pemenue cuctem Tpex JTMHEHHBIX ypaBHEHUI ¢ TpeMs epeMeHHbIMU MeTooM Kpamepa.

Ilpaxmuueckas paboma Ne2 « Peuwtenue ypasHenuil u HepageHcma»
Tema 1.3 KopHu, creneHu u Jorapugmsi

Kopuu HnHarypanpHOM cTeneHW wu3 yuciaa W ux cBoictBa. CTeNeHW C panuoHaTbLHBIMHU
MoKa3zaTelsiMi, UX cBoWcTBa. CTenmeHW ¢ JAeUCTBUTENbHBIMH TMOKa3zaTensMu. (CBOMCTBa CTENEHH C
JNEUCTBUTEILHBIM ITIOKA3aTEJIEM.

OcHoBHOe norapupmMuuecKoe ToxJ1ecTBO. JlecaTHuHble U HaTypanbHble Jorapudmel. [IpaBuna gericTBuit
c jorapudmamu. [lepexos Kk HOBOMY OCHOBAHHMIO.

Ipaxmuueckas paboma Ne3 «Pelienue uppaiioHaIbHBIX YPAaBHEHUI»
Tema 1. 4 @yHKIUH, X CBOHCTBA U IPaguKH

OO6nacTh ompeneNneHus MW MHOXKECTBO 3HaueHWi; rpadguk (yHKIHUU, MOCTpoeHHE TpaduKoB
GyHKIMA, 3aJaHHBIX pa3nudHbBIMU criocobamu. [IpeoOpazoBanms rpadukos. [lapamnenbHplii mepeHoc,
CUMMETpPHSI OTHOCUTENIBHO OCEH KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBHO Havyajla KOOPAUHAT, CHMMETPUS
OTHOCHUTEIILHO TIPSIMOM Y = X, pacTsKEHHUE U CHKATHE BAOIb OCEH KOOpIUHAT.
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MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAaHUYEHHOCTb, MEPUOAUYHOCTb. [IpoMexyTku
BO3pacTaHus U YyObIBaHUS, HauOoJblllee M HaUMEHbIIee 3HAaueHUs. ['paduueckas HHTEpIpeTaLUs.
[Tpumeps! (YHKIMOHATBHBIX 3aBHCUMOCTEH B pEaJbHBIX IpOLECCax M SBICHUSAX. Apudmernueckue
onepauu HaJ GyHKusAMU. CrnoxHast QyHKIMs (KoMo3uus). [lonamue o HenpepvlgHocmu GyHKYUuU.

Crenennas ¢pyHkius, e€ rpaduk, cBoiicta. [lokazarenbHas GpyHkius, e€ rpaduk, CBOICTBa.
[TokaszarenbHas GYHKIUS B pEATBHBIX MMPOIIECCAX U SIBICHUSX.

Jlorapudmuueckas pyHkius, e€ rpaduk, cBoiicTBa.
[TokazarenbHble U JIorapuMUUYECKIEe YPABHEHUS U HEPABEHCMEA.
Ilpaxmuueckas paboma Ned« Dyuxyuu, ux ceoticmea u epapuxuy
Ipaxmuueckas paboma Ne5 «llokazamenvhovie u 102apugmuyecKkue ypasHeHus U HepaseHCcmea
Tema 1.5 OcHOBBI TPUTOHOMETPUM

Pannannas Mepa yrina. BpamarensHoe nBukenue. CUHYC, KOCUHYC, TAHI€HC U KOTAHI'€HC YHCIa.
@opmyinel npusencHus. PopMmyibl ciiokeHus. Popmyibl yaBoeHHs DOpMyiibl MOJOBUHHOIO YIuia.
[IpeoOpa3oBanust  MpOCTEHIIMX  TPUTOHOMETPUYECKUX  BblpakeHMH. IIpeoOpazoBaHue cymmbl
TPUTOHOMETpPUUYECKUX (YHKIMI B NHpou3BeleHUE M TNpousBeneHus B cymMmy. CBoiicTBa U rpaduku
CHHyCa, KOCHHYyCa, TaHTeHca M KoraHreHca. IIpeoOpasoBanusi rpaduka ¢ynkuuu. IIpocreiimme
TPUTOHOMETPUYECKUE YypaBHEHUs. [lpocmeuwiue mpucoHomempuieckue HepageHcmed. ApKCHHYC,
apKKOCHHYC, apkTaHreHc. OOpaTHbIe TPUTOHOMETpHYECKHE (DYHKIIMH U UX Tpa(uKH.

Ipaxmuueckas paboma Ne6 «IIpeobpazosanue mpueonomMempuyecKux 8blpadx#ceHul »
Pasnen 2. Hauana MaTeMaTH4ecKOro aHajiu3a

Tema 2.1 Ilpenen ¢pynkuumn. IlpousBognas u ee NpuiI0KeHUs

CriocoOslI 3a/1aHus M CBOMCTBA YHCIIOBBIX MOCIEI0BATEIBHOCTEH.
[Ipenen pyukuu. CpolicTBa npeenoB. PackpeiTe HEONIPEAEIeHHOCTH

[TonsiTe o0 mpou3BOAHOM (YHKIMH, €€ TeOMETpUYECKU U (U3MUECKUH CMBICI. YpaBHEHHE
KacaTeabHOH K Tpaduky ¢GyHKuH. IIpow3BogHBIE CyMMBI, Ppa3HOCTH, NPOU3BENEHHs, YACTHBIE.
[IpousBo/iHbIE OCHOBHBIX 3J€MEHTapHBIX (yHKUMN. [IprMeHeHne mNpPOM3BOJHONW K HMCCIIEI0BAHUIO
GyHKUIMI 1 mocTpoeHuto rpagukoB. [Ipon3BoaHas cloxKHON (QYHKIHH.

IIpumepsl NCNOIB30BaHUS IPOU3BOJHON I HAXOKAEHUS HAWITYUIIEr0 PEIIEHUS B IPUKIIAJIHbBIX
3ajauax. Bropasi mpousBoiHas, €€ reoMeTpuueckuii U pu3nueckuil cMbici. Haxoxaenne cKOpocTH s
npoliecca, 3aJJaHHOro GopMysoi U rpaduKoM.

Ilpakmuueckas paboma Ne 7 « Beraucienue npeaena QyHKIun»
Ilpakmuuecxas paboma Ne§ « Bviuucnenue npouzgo0HOU CLOHNCHOU QYHKYUUY
Ipakmuuecxas paboma Ne 9 «Ilpunosicenusi npoussoOHOU K UCCIe)08AHUIO (DYHKYULLY
Tema 2.2 UHTErpaj u ero npuMeHeHue
[TepBooOpasnas. HeonpeaenenHsiii nuHTErpat u ero cBoiictea. OCHOBHBIE ()OPMYIIBI HHTETPUPOBAHHSL.

I/IHTerI/IpOBaHI/Ie METOAOM IIOACTaHOBKH.
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OmnpeneneHHblil nHTErpai u ero ceoiicrea. ®opmyna HetoTona-JIeitOnuia. Metobl BEIYMCIEHUS
OIIpeeIEHHOro HHTerpana. [IpuMeHenne onpeneneHHoro HHTerpana Juis HaX0KACHUs IIOIAaN
KPUBOJHMHEHHON Tpanenuu. [Ipumepsl nprMeHeHns: HHTErpaia B GU3UKE U TEOMETPHUH.

Ipaxmuueckas paboma Nel() « Beraucnenne HeonpeaeIeHHbIX HHTETPAIOB)
Ipaxmuueckasn paboma Nell « Beraucienue onpeaesieHHOro HHTErpaia
Pa3nea 3.
J1eMeHTbl KOMOMHATOPUKU. OCHOBBI TEOPUH BEPOATHOCTH M MATEMATHYECKOH CTATUCTUKHU
Tema 3.1. Di1eMeHTHI KOMOMHATOPUKH

OcCHOBHBIC TIOHATUS KOMOWMHATOPWKH. 3aJaud Ha TOJACYET YHUCla Pa3MElICHH, MepecTaHOBOK,
couetanuii. Pemenne 3amau Ha mnepebop BapuanToB. Popmyna OuwnHoma Herorona. CaoiicTBa
OMHOMHUHANBHBIX KO3 durreHToB. TpeyronpHuk [lackas.

Ipaxmuueckas paboma Nel2 «Pemenue 3aa4d Ha pacyeT BEIOOPOK»
Tema 3.2 DiieMeHTHI TeOPUH BePOSTHOCTEH U MATEMATHYECKOH CTATHCTHKH

CoObITHE, BEpOSITHOCTh COOBITHS, CIIOKEHHE U YMHOXXEHHE BeposTHocTel. lloHarue o
HE3aBUCUMOCTH COOBITHII.

Pemenne nmpakTHIecKux 3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
Ipaxmuueckas paboma Nel3 «Bvluucienue eeposmuocmu coobimuily
Pa3nea 3. I'eomerpus
Tema 4.1 KoopauHAaTBHI M1 BEKTOPHI B IPOCTPAHCTBE

[IpsimoyronbHas (JekapToBa) CUCTEMa KOOPAMHAT B npocTpaHcTBe. DopMyiia paccTOSHUS MEXITY
JBYMsI TOUKaMU. Y pPaBHEHHUs PSIMOM.

BexTopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CliojkeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. Paszioxkenue BEKTOpa M0 HAIPABICHUAM. YTOJI MeXAy AByMs BekTopaMHu. IIpoeknus BekTopa Ha
ock. Koopaunatsl Bekropa. CkajsipHOE IPOU3BEICHIE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3aad.
IIpakmuyeckas paboma Nel4 «Ilocmpoenue cymmol u pazHocmu 6eKmMoposy»
Ilpakmuueckasn paboma Nel5 «JleicTBUS HaJl BEKTOPAMH, 33/laHHBIMU CBOUMH KOOpPAMHATaAMU»
Ipaxmuueckas paboma Nel6 «Bpluncienne CKaasipHOrO MPOU3BEIEHUS BEKTOPOB »
Ipaxmuueckas paboma Ne 17 «CocTaBiieHrne ypaBHEHUN TPIMbIX»
Tema 4.2 Crepeomerpust

B3aumHoe pacnosnoxeHue 1ByX NPsIMBIX B IpocTpaHcTBe. [lapanienbHOCTh IPSIMON U MIIOCKOCTH.
[TapamenpHOCTh TUIOCKOCTEH. llepneHAMKYyISIpHOCTE TpsIMOM M IUIOCKOCTH. Ilepnenaukynsp u
HAKJIOHHAas. YTOJ MEXIy HNpSIMOW M IJIOCKOCTBIO. J[ByrpaHHBIM Yroj. Yroid MEXAY IUIOCKOCTSMH.
[lepneHauKyIsIpHOCTD JBYX IUIOCKOCTEH.

I'eomerpuueckne mpeoOpa3oBaHMsl TMPOCTPAHCTBA: MAPAUICIBHBIA  TIEPEHOC, CHMMETPHS
OTHOCUTEIBHO TIOCKOCTH.
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[MapannensHoe mpoekTHpoBaHue. M300paxkeHne NpoCcTpaHCTBEHHBIX GUTYP.
Tema 4.3 MHOrorpaHHMKH M KpyIJble Tesa

Bepmunsl, pebpa, rpanu MHOrorpanHuka. PazsepTka. MHOTOrpaHHble YIIibl. Boimykibie
MHororpanHuku. Teopema Dusepa.

ITpusma. IIpsimas u HaknoHHas npusma. [IpaBunbHas npusma. [lapannenenunen. KyoO.

[Mupamuna. [IpaBunpHas nupamua. Y cedennas nupamuaa. Terpadap. Cummerpuu B KyoOe, B
napasuienenunene, B npusme u nupamuje. CeueHus Kyoa, IPU3MbI U TUPAMHU/IBI.

[IpencraBnenre o MpaBWIBHBIX MHOTOTPaHHUKAX (TeTpadape, KyOe, OKTa’ape, JOACKadApe |
HUKOCadIpe).

Hunuaap u koHyc. YceueHHbIN KoHyc. OCHOBaHME, BRICOTa, OOKOBast MIOBEPXHOCTH, 0Opasyromias,
pa3zBepTka. OceBble CEUCHUS U CEUEHHUS, TapajliesIbHbIe OCHOBAHUIO.

lap u chepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe.
O6beM u ero m3mepenue. MaterpansHas popmyia oobema.

dopmynel 00beMa KyOa, MPSMOYTOJBHOTO TMapaJUIeNIeuIea, MPU3MbI, MHIUHApPA. DOpMyIIbI
oObema mupaMuIbl ¥ KoHyca. PopMyIibl IUTOMIAIU TIOBEPXHOCTEH IIMIHHpA U KOHYyca. DopMyiibl 00beMa
nrapa ¥ riomaau cheps.

[Tono6ue Ten. OTHOLIEHUS TUIONIAIEH TOBEPXHOCTEH U 00EMOB MOJOOHBIX TEI.
Ilpaxmuueckas paboma Nel8 «llpuzmar
Ipaxmuueckas paboma Nel9 «llupamuday
Ilpaxmuueckas paboma Ne2() « L{ununop u konycy

Ilpaxmuueckas paboma Ne2l « Ob0vembl MHO202PAHHUKOSG U MeEJl 8DAUYEHUS»

TEMbI PEOEPATOB (JIOKJAAOB), UHANBUAYAJIBHBIX INTPOEKTOB ITO
JAUCHUIITIMHE <MATEMATHUKA»

ANTOPUTMEI pelIeHHs] TPUTOHOMETPHUYECKIX HEPABEHCTB.
Benukue MaTeMaTuku ApeBHOCTH

Bennkue MaTeMaTHKU ¥ UX BEJIMKUE TEOPEMBI.
Benukoe uckycctBo u xxu3Hb Jxeponamo Kaprano.
Bosuuknosenue norapudmon Jlorapudmel BOkpyr Hac
I'eomeTpHrueckue MOJIENH B €CTECTBO3HAHUU.
I'eomerpusa EBknmnaa kak reppas Hay4qHasi CUCTEMA.
I'eomerpust JlobaueBcKoro

I'eomeTpHst MHOTOTPaHHUKOB

10 I'paduku 31eMeHTapHBIX QYHKIUI B pUCYHKaX

11. I'paduueckoe pelieHre ypaBHEHU 1 HEPABEHCTB.

12. lnohanTOBBI ypaBHEHHUSL.

13. 3aragku mupamMuIbI

14. 3aragounbie rpaduKy TPUTOHOMETPUUECKUX (PYHKITUIA.
15. 3agaun TMHEMHOTrO MPOrpaMMHUPOBAHUS

16. 3ajaun Ha POU3BOAHYIO.

©CoNok~wWNE
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17. 3ameuarenpHble MAaTEMAaTUUYECKHE KPUBBIE: PO3bI U CIIUPAIIH.
18. 3ameuarenbHBIC HEPABEHCTBA, UX 0OOCHOBaHUE M IPUMECHECHHE.
19. 3onoToe ceuenue

20. 3mepeHue BBICOTHI 3JJaHUsI HEOOBIYHBIM CIIOCOOOM

21. Konnveckue ce4eHHs U UX MPUMEHCHHUE B TEXHHKE.

22. Jluct Mébuyca

23. MHoronuKass CHMMETPHUS B OKPYKAIOIIEM HaC MUPE

24. HenipepsiBHBIEC TpOOH.

25. [TapkeTsl, MO3anKa 1 MaTeMaTH4YeCKui Mup Mapuyca Diiepa
26. IToctpoenue rpadukoB GyHKIUHN, COAEPIKAIINX MOIYJIb

27. IlpaBuiibHBIE U MOJYIPABUILHBIE MHOTOTPAHHUKHU.

28. IIpumeHeHue MoKa3aTeIbHOW U Torapu(MUIECKON QYyHKIHIA B SKOHOMHKE
29. [IpuMeHeHre CII0KHBIX MTPOLIEHTOB B 3KOHOMHYECKHX pacyeTax
30. Ilpupoaa u UCTOPUS KOMILIEKCHBIX YHCEI

31. IlponsBoaHast B 9KOHOMHKE ¥ OMOJIOTHH.

32. Ilpou3BoHas U €€ MPAKTUYECKOE IIPUMEHEHHUE.

33. CxemblI MOBTOPHBIX UCIIBITAHUHN bepHym.

34. Teopust MHOXKECTB

35. dpakraibl: TeOMETPHS KPaCcOThI

36. Yucna ®uboHAYYH U UX TPUIIOKEHUS.

37.Yucmno «e» u ero TaiHel

38. Yucno [N

39. Dnnwurc.
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TEMATUYECKOE ITINIAHUPOBAHUE
[Ipenmer: MATEMATUKA

Haumenosanue Coaep:xanue yueOHOro Mmareprasa u GopmMbl OPraHMu3anMH AesATeIbHOCTH 00yYaIOINXCH O0bem
pa3/iesioB U TeM
B Yacax
1 2 3
Pa3zpean 1.
Auredpa
Coneprxanue yueOHOro MaTepuaa
Tema 1.1
Pa3BHTHE MOHSITHI © 1. HarypanbHble, Lieble, pallMOHAJIBHBIE U HPPALIMOHAJIbHBIE YUCIIA. 14
qHeIe. 2. Jlemumocts. IIpocteie u coctaBuble yncna. HOJl . HOK
KoMILJIeKCHBIE YHC/Ia 3. JleHCTBUTENbHbIEC YUCIA.
4. KoMmiuieKcHbIE uncia
5. JleiicTBus HaJl KOMIJIEKCHBIMM YHMCIaMU B asireOpanyeckoil opme 3anucu
6. Pemenue 3amau

JIaGopaTopHble 3aHATUS

He npedycmompeno

[IpakTrueckue 3aHATUS 2
1. «/lelicmsus HaAO KOMNIEKCHLIMU YUCTAMUY
KoHTposibHbIe paboThI -
Tema 1.2 Conepxanne yaeOHOro MaTepuaa 20
YpaBHeHnus u 1. Jluneiinbple ypaBHEHHUs U HEPABEHCTBA C OJIHON MEPEMEHHOM
HEpPaBeHCTBA. 2. Ksagpatseie ypaBHeHus. Teopema Buera. bukBagpaTtHble ypaBHEHHS
Cucrembl ypaBHeHMii 3. PemieHue cucteM HEpaBEeHCTB.
U HEPABEHCTB. 4. PemeHune HepaBEHCTB BTOPOH CTENEHU
5. PemieHne HepaBEeHCTB METOJJOM HHTEPBAJIOB
6. MerTo/bl pelieHHs CUCTEM JIMHEHHBIX YpaBHEHUH C IBYMsl IEPEMEHHBIMH
7. Pemenne cucrem metogom Kpamepa
8. Pemienne cucteM Tpex JIMHEHHBIX YpaBHEHHH ¢ TpeMsl mepeMeHHbIMU MeTo1oM Kpamepa
9. Pewenue 3amau

JIaGopaTopHbIe 3aHATHUS

He npeoycmompeno
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[IpakTrueckue 3aHATUS

1. «Pewenue ypagneruii u HepageHCme)
KoHnTposibHble paboThl 1
Copepxanne yueOHOro MaTepuana 16

Tema 1.3 1. CreneHns u ee cBOMCTBA.
Kopuwu, crenenu u 2. Kopens N-o0ii cTeneHu 1 ero CBOWCTBA
Jgorapupmbl 3. VppauuoHaibHble ypaBHEHHUSI
4, Pemenue 3amaq
5. Jlorapu¢wm u ero cBOHCTBa.
6. IlpeoOpaszoBanue jorapuMUYECKUX BbIPAKEHUIN
7. Pemenue 3agau
JlaGoparopHble 3aHATHS He npedycmompeno
[IpakTrueckue 3aHATHS
1. «Pewenue uppayuonanvHvix ypasHeHuiL» 2
KonTponbnas pabota 1
Tema 1.4. Conepxanue yueOHOro MaTepuasa 26

DYyHKUUH, UX
cBoOicTBa M rpaduKu

1. CnocoOsl 3amanus hyakimii. O01acTh ONpeesIeHNs 1 MHOYKECTBO 3HAUCHUH

2. CaoiicTBa QyHKLUH.
3. Crenennas QyHKIUsS
4. TlpeoOpa3oBanus rpadukoB GyHKIUH

5. [TokazarenbHasi pyHKIMS: ee CBOMCTBA U IrpaduKH

6. Iloka3zarenpHbIe ypaBHEHHS

7. PemieHye noka3aTebHbIX YpPaBHEHUN

8. Iloka3zarenpHbIe HEPABEHCTBA

9. Jlorapudmuyeckas GyHKIHMS: €€ CBONCTBA U rpaduKu

10. Jlorapudmuueckue ypaBHEHUS

11. Jlorapudmuueckue HEpaBeHCTBA

JlabopaTopHbIie pabOThI

He npedycmompeno

[IpakTrueckue 3aHATHS

1.
2.

«DyHKyuu, ux ceoticmea u epaguxuy

«[llokaszamersnobHsbie U noeapudmuwea{ue ypaeHeHUA U HepaeseHCcmea»

4

KonTponbHas pabota

He npedycmompeno
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Coneprxanue yueOHOTo MaTeprasa

Tema 1.5 1. PagmanHO€ M3MepeHue OyT U yIiioB. ENMMHUYHAS YMCIIOBasi OKPY>KHOCTb. 26
OcHoBbI 2. Tpuronomerpudeckue GpyHKuuU. OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIAECTBA.
TPUTOHOMETPHUH 3. CaolicTBa TPUTOHOMETPHUECKUX (DYHKIIHH.
4. ®opmyJibl IPUBEICHMUSI
S. POopMyIIBI CIIOKEHHUS.
6. Tpuronomerpudeckne GYHKIHUU YIBOCHHOTO U MOJIOBUHHOTO apryMEHTa.
7. ®yukiumu y=SinxX, y=C0sX, uXx CBOHCTBa 1 rpaduKH.
8. ®yskumu Y=tgX, y=CtgX, X CBOHCTBA U TpaPuKH
9. OOparHble TPUTOHOMETPUYECKHE (PYHKIIMH.
10. Pemienue mpoCTeHIINX TPUTOHOMETPUIECKUX YPABHEHUIA.
11. Pemienue ypaBHeHHIA
12. TpuroHoMeTpuIECKHE HEPABEHCTBA
JIaGopaTopHbIe 3aHATHUS He npedycmompeno
[IpakTryeckue 3aHATUSA 4
1. «llIpeobpazosanue mpuecoHomempuyecKux 8blpadCeHull »
KontponbHas padota He npedycmompeno
Pazpea 2.
Hauajna
MaTeMaTH4eCKOro
aHA/IN3a
Tema 2.1 Conepxanue yueOHOro MaTepuasa 40

penen pynkuum.
IIpousBoanas u ee
NPHJI0KEHUSA

1. CnocoObl 3a1aHus ¥ CBOMCTBA YHCIOBLIX ITOCIIEA0BATEILHOCTEMN.
ITpenen nocie0BaTEIbHOCTH.
2. Tlpenen ¢ynkiuu. CoiicTBa mpeaenoB. PackpsiTie HEONpeneneHHOCTH
3. Bremuncnenne npeaena QyHKIui
4. TlpupaiieHue apryMeHTa U NpupamieHue GyHKIuu
HenpeppiBHOCTh QYHKIIUU
5. TlpousBoanas. Ee ¢puznyeckuii cMbICI.
[IpaBuia guddepeHurpoBaHus
6. IlpousBojHas CTENEHU M KOPHS
7. BplunciaeHue Npou3BOIHBIX CTENEHHU U KOPHSI
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8. Ilpowm3Bo/iHasi TPUTOHOMETPUYECKUX, MOKA3aTEIbHOU U JorapuMuuecKkon GyHKIIi

9. TlpowusBojHast CI0KHOHN QyHKIHH

10. 'eomeTpryECKUiA CMBICI IPOU3BOTHOM
YpaBHeHHE KacaTeIbHOU K rpaguKy QyHKIHUU

11. Bo3pacranue u yobiBaHUE QYHKIIAN.
HccnenoBanue GpyHKIIMN HA SKCTPEMYM

12. Bropas npousBoHasi GYHKIMH U €€ PU3NIECKUIl CMBICI

13. BemykiiocTbh, Touka neperuda rpaduka GyHKIUH.

14. Haunbosnbliee 1 HaUMEHblIee 3HaueHue QyHKIUU

15. VccnenoBanue GyHKUUN M OCTPOEHUE UX TpadUKOB

16. MccnenoBanue QyHKIMI U NOCTPOCHHUE MX TPAPHKOB

JIaGopaTopHble 3aHATUS

He npedycmompeno

[IpakTrueckue 3aHATHS:
1. «Bwiuucnenue npedena hynxyuii»
2. «Boviuucnenue npouz8o0HOU CLONCHOU DYHKYUUY
3. «lIpunosicenus npou38o0HOU K UCCIE008AHUIO PYHKYULLY

6

KoHTposbHble paboThI

Tema 2.2
HNurerpay u ero
NpUMEHeHHe

Cojnepkanue yu4eOHOro MaTepuaia

1. TlepBooOpa3Has.
HeonpeneneHuslii HHTErpaJl U €ro CBOMCTBA

OcHoBHbIE (GOPMYJIBI HHTETPUPOBAHMUSL.

HHTCFpHpOBaHI/IC MCTOJO0M IIOACTAHOBKH

OnpeneneHHblil MHTErpai u ero coiictBa. @opmyna Hetotona-JlelOHua

Brruncienue OIMPCACIICHHOI'O MHTCTpaJid

Brranciaenue OnpeaACIICHHOI0O MHTETpajia MECTOAOM IMOACTAHOBKH

BrlunciaeHne mionaan mIOCKUuX (bI/Il"yp C IIOMOLIBI0 ONPEACIICHHOTO MHTCTpaJIa

Pemenue 3agau

©X N U1~ W N

. Pemenmne MPUKJIAAHBIX 3aaa4 C ITIOMOIIBIO OMPEACIICHHOIO MHTCTpajia

10. Ypok noBropenus (1 gac)

11. KoHcynbTanus 1o HHAUBUAYATHbHOMY MPOEKTY

26

JlaGopaTopHble 3aHATHUS

He npedycmompeno

[IpakTHyecKkue 3aHATHS:

4
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1. «Bwviyucnenue Heonpe()eﬂeHHbzx unmeecpaios»
2. «Bvluucnenue onpedeﬂeHHoeo unmeezcpaia»

KonTtposnbHbie paboThl 1
Pa3pea 3.
DJIeMeHTbI
KOMOMHATOPUKH.
OcHoBBI TEOPUH
BEPOSITHOCTH M
MaTeMaTH4eCKOH
CTATHCTHKHU
Tema 3.1 Duementsl | Conmepikanue yueOHOTO MaTepuaia 5
KOMOMHATOPUKHU 1. OcHOBHBbIE NOHATHS U IPaBUIa KOMOUHATOPUKH. BBIOOpKHU C MOBTOpEHUsAMU U 6€3
ITIOBTOPEHUI
2. bunom Herorona. CoiicTBa OMHOMHUAIBHBIX KO3 (QUIIMEHTOB
JIaGopaTopHbIe 3aHATHUS He npedycmompeno
[IpakTrueckue 3aHATHS 2
1. «Pewenue 3a0au na pacuem b100pOK»
KontposibHbie pabOTHI He npedycmompeno
Tema 3.2 Conepxanue yueOHOro MaTepuasa 7

DJIeMeHTbI TeOPpUH
BEPOATHOCTEH U

1. Cayuaiinble cobbiTus. Ilonnas rpynna coObrtuii (1 yac)

2. Omnepanuu HaJ| cIy4alHbIMUA COOBITHUSIMH.

MaTeMaTHYeCKOi Kraccuueckoe onpezeneHue BeposiTHOCTU COOBITHS.
CTAaTUCTUKH 3. TeopeMsl cI0KEHUS U YMHOXKEHHUS BEPOSITHOCTEH.
BeposITHOCTH COBMECTUMBIX M HECOBMECTUMBIX COOBITHH.
JIaGopaTopHble 3aHATHUS He npedycmompeno
IIpakTrueckue 3aHATHS 2
1. «Bwiuucnenue seposmuocmu cobbimuiiy
KonTtposbHbie paboThl He npedycmompeno
Pasnea 4.
I'eomerpus
Tema 4.1 Coneprxkanne y4eOHOT0 MaTepurasa 19

BekTopsb! Ha

1. BCKTOpBI. OCHOBHBIC TTOHSITHS. I[eﬁCTBHH HaJ BEKTOpPAMMU.
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IJIOCKOCTH U B
NPOCTPaHCTBeE.

N

KoopanHaTsl BEKTOPOB Ha TJIOCKOCTH U B MpocTpaHncTse (1 4.)

w

Pemenue 3agau

4. PaccrosiHue Mex1y Toukamu. [linHa oTpeska
CkansipHoe pOU3BEICHUE BEKTOPOB.

5. Jlenenue orpeska B jaHHOM OTHOuIeHHH (1 4.)

6. YpaBHeHUE NpsSMOH HA MIIOCKOCTH

7. Pemenue 3amau

JIaGopaTopHble 3aHATUS

He npedycmompeno

[IpakTrueckue 3aHATHS
1. Ilocmpoenue cymmobl u pasHocmu 6eKmopos
2. Meticmeusi HAO 6eKmopamu, 3a0aHHbIMU CEOUMU KOOPOUHAMAMU
3. Bwiuucnenue ckaniapHo2o npoussedenus 6eKmopos
4. Cocmasnenue ypasHeHull npsimblx

KonTtposbHast pabota

Tema 4.2
Crepeomerpus

Cojnepkannie yu4eOHOro MaTepraia

1.

Axkcuomsl crepeomerpuu (1 4.)

2.

B3aumHoe pacnionokeHue AByX NpsIMbIX B TPOCTPAHCTBE.
B3anmHOe pacnosioxkeHue npsMon U MIOCKOCTH.

[Ipu3Hak napayienbHOCTH NPSMOU U INIOCKOCTH
B3anMHO€ pacnoioKEHUE IBYX IJIOCKOCTEH.

[Ipu3Hak napainenbHOCTH JBYX MJIOCKOCTEH.
Teopembl 0 MApAIIIETbHBIX IOCKOCTSX.

FCOMeTpI/I‘leCKI/IC npeo6pa30BaHI/151 MMpOCTPAHCTBA: napanneanLIﬁ MEpeHOC, CUMMCTPHUA
OTHOCHUTCIIBHO ITJIOCKOCTHU

HapaJ'IJ'ICJ'ILHOC IMPOCKTUPOBAHUC U €TO CBOICTBA.

N300paxenune Guryp B crepeoMeTpun

Pemenue 3agau

©|®No

[lepneH MKy IIpHOCTD NMPSMOM U INIOCKOCTH.
CBs13p MEX/ly APAJUIENBHOCTBIO U MEPIEHANKYJIIPHOCTBIO MIPSIMBIX M MJIOCKOCTEMN

10.

[Tepnenaukynsap u HakIOHHasA. Teopema 0 TpexX NepueHIUKYIApaX.
Yroia Mexay NpsIMOM U IUIOCKOCTBIO. JIBYTpaHHBIN yIoj

11.

Pemenue 3agau

12.

[ToBTOopenue Temsl (1 4.)
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JlaGopaTopHbIe 3aHITHS

He npedycmompeno

[IpakTHyecKue 3aHATHS

He npedycmompeno

KonTtposbHast pabota

1

Tema 4.3
MHOrorpaHHMKH U
KpYyIJible TeJa

Coneprkanue y4eOHOro MaTepuaia

1. TlonsATHe 0 reOMETPHUYECKOM Telle U ero MoBepXHOCTH. Teopema Ditnepa.
2. llpusma.

3. IMapamnenenunen. Ky6. Cummerpuu B KyOe, mapajuiesienumnesie, mpusMe.
4. Ilnomaap mosiHOM W OOKOBOM MOBepXHOCTU mpu3Mbl. CeueHus: KyOa, MPU3MBL.
5. Pemenue 3agau

6. Ilupamupa. [IpaBunbHas nupamujaa. Yceu€nHas nupamuaa. Terpasap.

7. Ilmomanp monHOW W OOKOBOW MOBEPXHOCTH MHUPAMHUJIBL.

8. IlpencraBieHue O NPaBUIbHBIX MHOTIOI'PaHHHUKAX

9. Bpuncnenne miomaaei MOBEpXHOCTH MHOTOTPAHHUKOB.

10. IToBepxuocTh BpameHus. Temo Bpamenust. Llmmmuap u KoHyC.

11. OceBble ceyeHMsI U CEYEHUs, apajuleIbHbIe OCHOBAHMIO.

12. TInouraap MOBEPXHOCTH HWJIMHAPA, KOHYCA.

13. Illap u cdepa. Bzaumnoe pacnonoxkeHue MmI0CKOCTH U 1mapa. Ilioniaap NoBEpXHOCTH 1Iapa.
14. Pemrenne 3agau

15. BoluncieHue niouiajeil NoBepXHOCTH LWIMHIpPA U KOHYcCA.

16. O6bEM u ero mzmepenue. O0bEM Ky0Oa, IPsIMOYTOJIBHOIO MapauleSIenHIea.
17. O0béM mpu3Mbl M MUPAMUJIBL.

18. O6bEéM IMIMHIpA M KOHYCA.

19. O6beM mrapa

20. Pemenue 3agau

21. 3amuTa MHIMBHUIYaJIbHOTO MPOEKTa (4 Jaca)

52

JIaGopatopHble paboThI

He npedycmompeno

HpaKTI/I‘-ICCKI/IC 3aHATUA

1. Ilpuszma

2. Ilupamuoa

3. Luaunop u xownyc

4. Obvembl MHO20SPAHHUKO8 U Mell 8PAUYeHUS.

8
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KonTtposbHbIe pabOThI

He npedycmompeno

Tembl HHINBUAYAJIBHBIX IPOEKTOB!

CoNo~LNE

WNNPNDNNDNNDNNNNNRPRPRPRPERPRERPRPRRERE
QWO ~NOOUOITAARWNPFPOOO~NOUOIAAWNEO

AJITOPUTMBI pellIEHUs TPUTOHOMETPUYECKUX HEPABEHCTB.
Benukue maTeMaTUKH IPEBHOCTH

Bennkue MaTeMaTUKU U UX BETUKUE TEOPEMBI.

Benukoe uckycctBo u xu3nb [xxeponamo Kapaano.
Bosuauknosenue norapudmon JlorapudMel BOKpYT HAC
['eomeTpuyeckre MOAENIN B €CTECTBO3HAHUU.

I'eomerpusa EBknmnzaa kak reppast Hay4yHasi CUCTEMA.
I'eomerpus JlobaueBCcKOro

['eomeTpus MHOTOTpaHHUKOB

. I'paduku >nemeHTapHbIX QYHKLIUH B pUCYHKaX

. I'padmueckoe penieHre ypaBHeHUI U HEPABEHCTB.

. AnohaHTOBBI ypaBHEHMUSI.

. 3arajiku mupamu/Ibl

. 3aragiounble rpauKu TPUTOHOMETPUYECKUX (PYHKIUIA.

. 3a1a4uu JIMHEHHOTO NPOTPaMMHUPOBAHUS

. 3a71a4u Ha IPOU3BOJHYIO.

. 3ameuareabHble MaTEMaTUUECKHE KPUBBIE: PO3bI U CIIMPATIH.

. 3ameuaTebHbIE HEPABEHCTBA, UX 0OOCHOBAaHHUE U IIPUMEHEHHUE.
. 30J10TO€E CeUeHHe

. I3amMepeHue BbICOTHI 3/1aHUS] HEOOBIUHBIM CIIOCOOOM

. Konnueckue ceuenus u X IpUMEHEHUE B TEXHUKE.

. Jluctr Mébuyca

. MHOrONMKas CHMMETPHS B OKPY>KaIOILIEM HaC MUpE

. HenipepbiBHBIE 1pOo0OH.

. [TapkeTsl, MO3auka u MaTeMaTnyeckuii mup Mapuyca Omiepa

. ITocTpoenue rpagukoB QyHKIHI, conepKalux MOAYIb

. IIpaBuibHBIE ¥ TOTYNIPaBUIIbHBIE MHOTOTPAHHUKH.

. [IpumeHenue nmoka3aTeabHON U JorapupMUUecKoi GyHKIMNA B SKOHOMHKE
. [IppuMeHeHne CI0KHBIX IPOLIEHTOB B Y)KOHOMUUYECKUX pacdyeTax
. IIpupoaa u ucTopusi KOMIUIEKCHBIX YUCEI

18
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31. [IponsBoiHas B 5KOHOMHUKE ¥ OMOJIOTHH.

32. IlpousBoHas U ee MPAKTUIECKOE IPUMEHEHUE.
33. Cxembl MOBTOPHBIX UCHIBITAHUH bepHysm.

34. Teopusi MHOXKECTB

35. @pakTaibl: reOMETPHs KPacOThI

36. Uucita ®uboHavYuy U UX MPUITOKCHHS.
37.Yucno «e» u ero TalHebI

38. Yucno [T

39. Dnwric.

(Dopma ammecmauuu.

IK3AMEH

Bcezo:

292
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HEPEYEHb PEKOMEHIYEMbIX
YYEBHbIX U3JJAHUN, UHTEPHET-PECYPCOB

JIUTEPATYPA
Jlna cmyoenmoe

bammvakos M.M. MaremaTuka. 3agadnHuk: yde0.mocooue Ay 00pa3oBaT.yupeKICHUH Had. 1
cpen.npod.odpazoBanus. — M.: U3IaTENbCKUI EHTP «Akamemus», 2017

bammvakos M.M. MaremaTuka: yd4eOHUK 1Sl 00pa30BaT.yupeKICHUM Had. U
cpen.npod.odpa3oBanus. — M.: U3IaTENbCKUI EHTP «Akamemus», 2017

boromonoB H.B. IlpakTtuueckue 3aHATHS 110 MaTeMaTUKe. Yuel. mocooue sl CPETHUX CIIell.
yue0. 3aBefeHuil. — 6-e u3M., crep —M.: Beicmr. mik. , 2015.

I'eomerpus 10-11kmaccer: yueb. mis oOeoOpa3oBar.yupexaeHui/ moa pea.AtaHacsiHa.
M.:ITpocsemienue, 2019

[ToropenoB A.B. 'eomerpus .10-11 knaccer: yueb.ai1s1 06meodpa3oBat.ypexacHuil. M.:
[Ipoceemenue, 2014

Anrebpa u Havyasa MaTeMatuueckoro ananusa.10-11 knaccewsl/ moa.pen. A.H.Koamoroposa.—
[Tpocsemienue, 2019

/lna npenodasameneil

®denepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanumy.
[Tpuxa3 MunucrepctBa obpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O06 yrtBepxneHun
(denepasbHOro rocyJapCTBEHHOTO OOpa30BaTEIbHOIO CTaHJApTa CpeAHero (IOJIHOro) oOIero
00pazoBaHUs.

[Tpuxa3z MunuctepctBa odpazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU N3MEHEHUI
B IIpuka3z MunucrepcrBa obpa3zoBanust u Hayku Poccuiickoit ®enepauuu ot 17.05.2012 Ne 413
«“O0 yTBepkAeHUU (eAepalbHOTO TOCyNAapPCTBEHHOIO 00pa30BaTENBbHOIO CTAaHAAPTAa CPEIHEro
(momHOTO) 00I11IETO 00pa30BAHUS ».

[Tucemo JlenaprameHnTa rocyJapCTBEHHOM MOJIMTHKY B cepe MOAroTOBKU pabounx kaapos u 1O
MunuctepctBa obOpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomennmanuu 1o
OpraHu3aluK MOJYYEHUs CPEeIHEro oouero ooOpa3oBaHus B Mpejesaax OCBOCHUS 00pa3oBaTelbHbIX
IIPOrpaMM CpesiHEro MnpodeccrnoHalbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO 001ero 00pa3oBaHus ¢
yuyeToM TpeOoBaHUIl (enepadbHBIX TOCYAapCTBEHHBIX OOpa30BaTEeNbHBIX CTAaHAAPTOB U
noJty4aeMou mpoecCuu Uik CIEeUaIbHOCTH CPEIHETO MPOPECCHOHAIBHOTO 00pa30BaHUs».
bawmarxos M. M. MaremaTtuka: KH. Ui IIpenofaBarens: MeTo1. mocodue. — M., 2013

bawmakos M. U., [[vicanos I11. . Metoandeckoe mocodue st moarotoBku k EI'D. — M., 2011.
Anumos IIl. A. u op. MaremaTtuka: anreOpa W Hadaja MaTeMaTHYeCKOTO aHAlM3a, FE€OMETpHS.
Anrebpa 1 Hadajla MaTeMaTHYECKOro aHaiau3a (0a30Bblil M yriayOneHHblil ypoBHHU).10—11 kmacchl.
— M., 2014.

Amanacsan JI. C., Bymysoe B. ®@., Kadomyes C. b. u Op. Martematuka: ainrebpa u Hadaia
MaTteMaTHueckoro aHanuza. ['eomerpus. I'eomerpust (6a30BbIid M yriayOnaeHHbIH ypoBHM). 10—11
Knaccel. — M., 2014.

bawmaxoe M. M. MaremaTHka: yueOHUK JJIs CTY/. yupexaeHuil cpel. npod. odpazoBanus. —M.,
2017.

bawmaxoe M. Y. Matematuka. COopHUK 3a7a4y npoduiabHON HarpaBieHHOCTH: yueb. [TocoOue mmst
CTyJI. yupexaeHuil cpe. mpod. oopazoanus. — M., 2014.

bawmarxose M. H. Matematuka. 3agauHuk: yueb. mocoOue UIsl CTYH. YUYPEKICHHH Cpen.
npod.obpazoBanus. — M., 2017.

bawmaxoe M. M. MaremaTtuka. DIEKTPOHHBIN y4e0.-METOJ. KOMIUIEKC ISl CTyA. YUpeKIACHUH
cpen. mpod. obpazoBanus. — M., 2015.

bawmaxose M. M. Marematuka (6a30Bblil ypoBens). 10 kimace. — M., 2014.
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bawmaxose M. M. Matematuka (6a30BbIii ypoBens). 11 kimace. — M., 2014.
bawmaxos M. U. AnreGpa n Hauana aHaimsa, reomerpus. 10 kimacc. — M., 2013.
bawmaros M. . Maremaruka (6a30Bbiii ypoBenb). 10 kiacc. CoopHuK 3amau: y4ed. mocobue. —
M., 2008.
bawmaros M. . Maremaruka (6a30Bbiii ypoBenb). 11 kimacc. CoopHHK 3amau: y4ed. mocobue. —
M., 2012.
I'yces B. A., I'pucopves C. I'., Heoneuna C. B. Maremaruka Juist npodeccuii U CrienualbHOCTEH
COLIMAJIbHO-3KOHOMHMYECKOTO Mpoduiisi: y4eOHUK ISl CTYA. YUPEKIEHUH cpell. mpod. oOpa3oBaHus.
— M., 2014.
Konseun FO.M., Tkauesa M. B, ®eodeposa H. E. u oOp. Maremaruka: aireOpa U Hayaia
MaTeMaTUYeCKOro aHanu3a. Anredpa M Hayana MaTreMaThyeckoro aHanusza (0a30BbIl U
yray6nennsiit ypoan). 10 kimace / mon pen. A. b. Xwxuenko. — M., 2014.
Konsieun FO.M., Trkauesa M. B., ®eodeposa H. E. u oOp. Maremaruka: anreOpa W Hadvajia
MaTEeMAaTHYECKOTO aHanm3a. AjreOpa ¥ Hadajla MaTeMaTHYecKoro aHanm3a (0a3oBbId U
yriyOsieHHbli ypoBHHU). 11 kiacc / mox pen. A. b. XKwxkuenko. — M., 2014.
Boromono H.B. [lpaktuueckue 3aHsATHA 1O MareMaTHke. Yd4eO. mocoOue A CpeaHHX CIIEL.
yueO.

Humepnem- pecypcoi

=

www. fcior. edu. ru (MHpOpManiOHHBIC, TPEHUPOBOYHBIC U KOHTPOJIBHBIE MaTEPHAIIBI).

2. www. school-collection.edu.ru (Eaunas xoyekiun udpoBeIX 00pa30BaTEIbHBIX PECYPCOB).
VYyeOHOE U3ganue

3. Exponenta.ru http;//www.exponenta.ru KommnauusSoftlint. O6pa3oBarenbHblii MaTeMaTHUCCKUIH

caiit. MaTtepuarbl 1Jig CTY/IEHTOB: 33/1a4 C PEIICHUSIMH, CIPABOYHHK 10 MaTEeMaTHKeE,

JIEKTPOHHBIC KOHCYIIbTAIIHH.

I'azeta «Matemaruka» M3natenbckoro qoma «IlepBoe ceHTsOpsi» http://mat.1septemr.ru

Maremaruka B OTKPBITOM KoJuiepke http://www.matematiks.ru

Math.ru. Maremaruka u obpaszoBanue. Http://www.math.ru

. MOCKOBCKHIA IEHTP HETIPEPBIBHOTO MaTeMaTuieckoro oopazosanus (MLITHUO)

http://www.mccmath.ru

No ok

8. Allmath:ru — Bca matematuka B omHoMm Mmecte htto://www.allmath.ru

9. EgWorld:Mup maremarnueckux ypaBHenuit http://egwjrld.ipmnet.ru

10. Best aseMeHTapHas MaTeMaTHKA: CPEIHSSA MaTeMaTHYeCKass HHTEPHET-IIIKOJIA.
http://www.bym math.net

11. F'eomeTpuueckuii mopranhttp://www.neive.by.ru

12. I'paduku ¢pynkuuii  http://graphfunk.narod.ru

13. JIlunakTudeckue MaTepuasl o nHGpopMaTuke 1 Maremaruke. http://comp-science.narod.ru

14. [TuckpeTHas MaTeMaThKa: aaroputmsl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

15. EI'D mo MaTematuke: OArOTOBKa K TecTupoBaHuio http://www.yztest.ru
16. 3agayHuk IS TOATOTOBKY K OJMMIIMaAaM 1o MaremaTtuke http://tasks.ceemat.ru
17. 3anumarenbHasi MaTeMaTHKa — IIKOJIbHUKAM (OJIMMITHAIbI, UTPbI, KOHKYPCHI TI0 MATEMAaTHKE)
http://www.maht-on-line.com
18. Untepuer — mpoekT «3amaum» http://www.prodlems.ru
19. Marematudeckue 3T0a61 http://www.etudes.ru
20. Matemaruka on-line cripaBounast HH(GOPMAIIKsA B TIOMOIIb CTYICHTY
http://www.manhtm.hl.ru

21. Marematuka B MOMOIIb IIKOJIBHUKY U CTYJICHTY (TeCThI o Matemaruke online)
http://www.mathtest.ru

28


http://mat.matematiks/ru
http://mat.matematiks/ru
http://www.math.ru/
http://www.mccmath.ru/
http://egwjrld.ipmnet.ru/
http://www.bym/
http://www.bym/
http://www.bym/
http://www.bymath.net/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://comp-science.narod.ru/
http://rain.ifmo.ru/cat/
http://www.yztest.ru/
http://www.yztest.ru/
http://www.yztest.ru/
http://tasks.ceemat.ru/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/

		2023-07-22T02:40:38+0300
	Шолохов Александр Константинович
	Я являюсь автором этого документа




